Effects of MnSOD-plasmid liposome gene therapy on antioxidant levels in irradiated murine oral cavity orthotopic tumors.
Intraoral manganese superoxide dismutase (SOD2)-plasmid liposome (PL) radioprotective gene therapy prolongs the survival of mice with orthotopic oral cavity tumors within the irradiated field. To determine whether the mechanism involved effects in antioxidant pool, C57BL/6J mice bearing orthotopic oral cavity squamous cell carcinoma SCC-VII tumors received intraoral or intravenous MnSOD-PL gene therapy 24 h prior to 18 Gy irradiation to the head and neck region. Glutathione (GSH) levels and levels of radiation-generated nitric oxide and peroxynitrite were measured in orthotopic tumors and in adjacent oral mucosa. MnSOD-PL transfection of the SCC-VII tumor cells, but not normal embryo fibroblasts, produced acute radiosensitization. Furthermore, SCC-VII tumor cells demonstrated increased relative hydrogen peroxide (the product of MnSOD superoxide dismutation)-induced apoptosis in vitro. Radiation decreased levels of GSH and increased GPX in both tumor and normal cells in vitro, effects that were blunted by MnSOD-PL treatment. In vivo irradiation decreased GSH and GPX more effectively in tumors, and the decrease was not reversed by MnSOD-PL therapy. Intravenous but not intraoral administration of epitope-tagged hemagglutinin MnSOD-PL resulted in significant uptake in orthotopic tumors and decreased the levels of radiation-induced nitric oxide and peroxynitrite. Thus normal tissue radioprotective MnSOD-PL gene therapy radiosensitizes tumor cell lines in vitro and has a therapeutic effect on orthotopic tumors in part through its effects on tumor antioxidants.